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ABSTRACT 


Eubacterlum  brachy ,  a  Gram  (+)  poaltlve  anaerobic  rod,  has  been  Impli¬ 
cated  by  cultural  studies  to  be  associated  with  the  microflora  of  periodon¬ 
tal  diseases.  Serum  samples  from  184  clinically  characterized  patients 
were  evaluated  In  a  standardized  enzyme-linked  Immunosorbent  assay  (ELISA) 
for  reactivity  to  brachy  antigens.  Sera  from  clinically  healthy  sub¬ 
jects  (HS)  served  as  controls.  Sera  from  rapidly  progressive  periodontitis 
(RP)  patients  demonstrated  significantly  greater  reactivity  by  ELISA  than 
did  HS  when  reactivity  with  E.  brachy  antigens  was  determined  (P  <  ,001). 
Juvenile  periodontitis  (JP)  and  adult  periodontitis  (AP)  patients  did  not 
differ  In  reactivity  by  ELISA  from  HS  (P  <  .05).  Three  to  four  years 
following  successful  periodontal  therapy,  reactivity  was  not  significantly 
altered  In  any  patient  group  (P  >  .05).  The  possible  significance  of  these 
findings  and  the  Importance  of  an  extracellular  antigen  of  JE.  brachy  In  the 
Immunopathology  of  periodontal  diseases  are  discussed. 


Numerous  review  articles  provide  abundant  evidence  to  Implicate  micro- 
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organisms  as  the  etlologlc  agent  of  various  periodontal  diseases. 
Clinical  evidence  In  support  of  this  concept  Is  abundant.  The  demonstra¬ 
tion  that  the  removal  of  dental  plaque  by  rigorous  oral  hygiene^  or  anti¬ 
septic  agents^  would  prevent  or  reverse  clinical  gingivitis  in  humans  Is 
particularly  convincing.  The  description  of  morphologic  changes  of  dental 
plaque  have  been  described  by  Loe  ^  beginning  vrlth  a  clinical  state 

of  periodontal  health  through  gingivitis  and  the  return  to  health. 

O 

Llstgarten  and  Hellden  utilized  darkfleld  microscopy  to  compare  the  compo¬ 
sition  of  the  subgingival  flora  obtained  from  healthy  and  diseased  sites 
from  12  human  subjects.  Their  major  conclusion  was  based  on  the  finding 
that  In  normal  sites,  the  ratio  of  motile  to  nonmotlle  microorganisms  was 
1:49  while  from  diseased  sites  this  ratio  was  1:1.  They  felt  that  this 
information  provided  a  simple  and  clinically  applicable  means  of  detecting 
disease  In  humans.  Additionally,  this  method  was  suggested  to  be  used  to 
monitor  the  effect  of  various  treatment  modalities. 

Numerous  cultural  studies  have  been  reported  In  which  the  microflora 

9 

associated  with  various  periodontal  diseases  have  been  described.  Slots 
described  the  flora  Isolated  from  healthy  gingival  sulci  and  that  associ¬ 
ated  with  gingivitis.  Spiegel  e£  described  the  significance  of 

Bacteroldes  gluglvalis  In  sites  demonstrating  bone  loss  and  Tanner  et  al.'^ 
have  Implicated  Act  1 nobacl 1 1  us  actliiomycetemcoml tans ,  Fusobacterl urn  nucle- 
atum ,  Bacteroldes  species  and  anaerobic  vibrios  :n  a  variety  of  periodontal 
disease  sites. 

1  2 

Holdeman  et  al .  recently  described  the  isolation  of  three  new  spe¬ 
cies,  Fubac  terl urn  tlmldum ,  brachy ,  and  nodatum .  Only  these  three  species 
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of  Eubacterl um ,  nucleatum ,  and  Selenomonas  sputlgena  increased  In  both 

Incidence  and  concentration  In  subgingival  samples  from  sites  with  severe 

1 2 

as  compared  with  chronic  periodontitis.  In  another  study  evaluating  the 
bacteriology  of  experimental  gl ngl vl tl s , ^ ^  166  bacterial  species  and  sub¬ 
species  were  detected  among  3,034  randomly  selected  Isolates  from  96  sam¬ 
ples.  Of  the  numerous  microorganisms  that  appeared  to  have  a  positive 
correlation  with  gingivitis  were  several  species  of  Eubacterl  um  including 

both  tlmldum  and  brachy .  Other  studies  evaluating  the  microbiology  of 

14  15 

moderate  periodontitis  ’  consisted  of  evaluation  of  60  samples  taken 
from  3?  affected  sites  In  22  subjects.  The  species  of  E.  nodatum,  tlmldum, 
and  brachy  were  among  the  six  most  frequently  Isolated  taxa  from  the  sub¬ 
gingival  samples  of  moderate  periodontitis  while  constituting  a  signifi¬ 
cantly  smaller  portion  of  the  flora  isolated  from  supragingival  samples  of 
moderate  periodontitis  or  from  subgingival  samples  of  healthy  sites.  Of 
these  three  species,  E.  brachy  Isolates  constituted  2.7Z  of  the  flora  from 
moderate  periodontitis  but  was  not  isolated  from  supragingival  sites  or 
from  subgingival  sites  in  healthy  subjects. 

A  similar  study  was  conducted  of  the  flora  associated  with  severe 
periodontitis.^^  A  total  of  11  species  each  exceeded  IZ  of  the  subgingival 
flora  and  were  most  closely  associated  with  the  diseased  sulci.  Of  these 
11  species,  five  were  members  of  the  genus  Eubacterlum  and  Included  the 
species  _E.  tlmldum,  brachy  and  nodatum.  Recently  the  microflora  associated 
with  diseased  sites  In  21  Individuals  with  juvenile  perl odontl  1 1  s  has  been 
described.  The  three  species  of  Eubacterl um  were  found  to  be  prominent 
members  of  the  ralcroflora  associated  with  diseased  when  compared  to  the 
rlcroflora  of  unaffected  sites. 


•  • 
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The  cooplex  nature  of  the  association  of  ml croor}?anl sms  with  the  etiol¬ 
ogy  and/or  progression  of  periodontal  diseases  must  be  coupled  with  the 
role  of  host  defense  mechanisms.  The  purpose  of  this  study  was  to  deter¬ 
mine  the  systemic  antibody  response  to  E.  brachy  antigens  with  human  sera 
from  a  large  group  of  clinically  characterized  patients  using  a  standard¬ 
ized  enzyme-linked  Immunosorbent  assay  (ELISA).  The  effect  of  clinically 
successful  periodontal  therapy  on  antibody  titers  was  also  determined  for 
sera  samples  obtained  3-4  years  following  completion  of  therapy. 

MATERIALS  AND  METHODS 


Patient  Selection 


Sera  from  a  total  of  184  clinically  characterized  patients  were  utiliz¬ 
ed  in  this  portion  of  the  study.  A  total  of  36  patients  were  classified  as 
healthy  subjects  (HS)  and  served  as  controls.  They  were  selected  from 
perlodontally  healthy  patients  seeking  restorative  care  at  the  University 
of  Maryland  Dental  School  graduate  and  undergraduate  clinics,  The  Johns 
Hopkins  Hospital  and  Dental  Clinics,  and  a  private  practice  limited  to 
periodontics.  They  Included  age-  and  sex-matched  Individuals  from  the 
population  of  dental  students,  dental  hygiene  students,  faculty,  and  staff 
of  the  University  of  Maryland  Dental  School  and  the  Johns  Hopkins  Hospital. 

These  individuals  had  periodic  (every  3  to  6  months)  pr  >phylaxls,  glngl- 
18  19 

val  and  plaque  Indices  of  0.5  or  lower,  and  no  historical,  clinical  or 

20 

radiographic  evidence  of  periodontal  disease. 


a  Kk  »  i-V  .  •  w  .  .  .  ■  .i.  r..  , 
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A  total  of  44  patients  were  classified  In  the  adult  periodontitis  (AF) 

group.  Selection  was  based  on  an  age  ranging  froa  36  to  45  years  and  19  or 

■ore  teeth.  Tooth  associated  deposits  were  commensurate  with  the  amount  of 

periodontal  destruction,  but  there  was  no  specific  pattern  of  bone  loss. 

Forty-nine  patients  were  classified  as  juvenile  periodontitis  (JP) 

patients,  a  condition  previously  described  as  periodontosis.  The  features 

of  this  disease  entity  have  been  described  as  onset  around  puberty  (11  to 

13  years  of  age).  Increased  Incidence  In  females  by  a  ratio  of  3:1,  and  the 

presence  of  local  factors  not  always  correlated  to  the  degree  of  perlodon- 
21 

tal  destruction.  Additional  criteria  for  selection  Included  the  pa¬ 
tient's  desire  to  participate  In  the  study,  stable  residence  In  the  Mld- 
Atlautlc  area,  20  or  more  teeth,  and  an  age  range  of  12  to  26  years. 
Juvenile  periodontitis  patients  had  a  loss  of  attachment  of  at  least  5  mm 
on  any  surface  of  at  least  four  permanent  Incisors  and  first  molars. 

Fifty-five  Individuals  were  classified  as  rapidly  progressive  perio¬ 
dontitis  (RP)  patients.  These  patients  had  loss  of  attachment  of  at  least 
5  mm  on  the  surface  of  at  least  14  permanent  teeth  not  limited  to  Incisors 
and  first  molars.  The  criteria  utilized  for  patient  selection  Included: 
rapid  destruction  (seen  most  commonly  In  teenagers  and  young  adults), 
extreme  Inflammation  In  the  active  phase  of  the  disease,  defects  In  either 
neutrophil  or  monocyte  chemotaxls,  and  periods  of  exacerbation  and  quies¬ 
cence.  This  disease  entity  Is  clinically  similar  to  se-ere  perlodontl- 
22 

:  1  s . 

The  c.lnlcal  and  radiographic  evaluation  of  the  four  patient  groups 

23 

have  been  previously  described.  Patients  with  systemic  disease  or  who 
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were  pregnant  were  excluded  from  this  study.  Also,  long-term  medical 
therapy  or  the  taking  of  antibiotics  six  months  prior  to  examination  ex¬ 
cluded  patients  from  the  study. 

Venous  blood  was  drawn  Into  syringes,  allowed  to  clot  at  room  tempera¬ 
ture,  and  subjected  to  centrifugation  at  500  x  g  at  4°  C.  The  serum  was 
removed,  heat  treated  at  56°  C  for  30  minutes,  and  frozen  at  -20°  C. 

Bacterial  Cultivation  and  Antigen  Preparations 

* 

Cultures  of  brachy  (ATCC  33089)  and  clinical  Isolates  D79G-22, 

D82M-1,  D4A-24 ,  1289D  and  D82L-17  obtained  from  Virginia  Pol ytechnl cal 

Institute;  Blacksburg,  VA)  were  grown  In  a  peptone-yeast  extract-glucose 
medium  (PYG).  Cultures  were  Incubated  anaerobically  In  a  BBLt  CasPak 
anaerobic  jar  system  at  37°  C.  Cultures  were  streaked  for  purity  on  sheep 
blood  agar  (BA)  plates  which  were  Incubated  both  aerobically  and  anaerobic¬ 
ally.  All  cultures  failed  to  grow  aerobically  on  BA  plates.  The  cells 
were  harvested  by  centrifugation  at  10,000  x  g  for  10  min  at  4°  C,  washed  3 
X  In  0.01  M  phosphate  buffer  containing  0.15  M  NaCl  (PBS),  (pH,  7.2)  and 
suspended  In  PBS  supplemented  with  O.OlZ  sodium  azide  as  a  1:10  dilution 
(V/V)  of  packed  whole  cells  after  centrifugation  at  2,000  x  g  for  10  min  at 
4°  C  and  was  designated  as  the  whole  cell  preparation  (WC). 


* 


t 


American  Type  Culture  Collection;  Rockville,  MD. 
Baltimore  Biological  Laboratory;  Cockeysvl 1 le ,  MD. 
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In  addition,  the  cell  free  broth  supernatant  fluid  was  filtered  using  a 
0<45  UD  filter  and  was  subjected  to  precipitation  by  alxlng  1:8  with  abso¬ 
lute  methanol  at  4°  C  for  18  h  followed  by  centrifugation  at  2,000  x  g  for 
10  min.  The  precipitate  was  then  suspended  In  PBS  and  designated  as  the 
broth  methanol  precipitate  (BMP).  The  BMP  (8  ml)  was  used  for  Isolation  of 

0  L 

an  extracellular  antigen  (EGA)  by  gel  filtration  as  previously  described. 
Briefly,  on  a  2.5  cm  x  100  ctt  column  packed  with  degassed  Sephacryl  S-200 
superfine  (Pharmacia  Fine  Chemicals;  Plsca'away,  NJ)  equilibrated  with  PBS 
at  a  flow  rate  of  1  ml/mln,  fractions  (5  ml)  were  collected  on  an  Isco 
Fraction  Collector  UA-5  monitored  with  a  type  6  optical  unit  at  280  nm.  A 
P-3  peristaltic  pump  was  utilized  to  ensure  uniformity  of  flow.  Blue 
dextran  (2  X  10^  Daltons),  aldolase  (158,000  Daltons)  ovalbumin  (45,000 
Daltons)  chymotrysl nogen  A  (25,000  Daltons)  and  rlbonuclease  A  (13,700 
Daltons)  were  used  as  standards.  Fractions  demonstrating  absorbance  at  280 
nm  were  tested  by  double  diffusion  In  agar  against  a  human  serum  previously 
shown  to  be  reactive  with  sonicated  WC  by  double  diffusion  In  agar  and 
those  fractions  demonstrating  a  precipitation  reaction  were  pooled,  precip¬ 
itated  1:8  In  absolute  methanol  at  C,  harvested  by  centrifugation  and 
suspended  In  PBS  at  the  original  concentration.  A  sample  was  again  precip¬ 
itated  1:8  In  methanol  and  the  precipitate  was  harvested  by  centrifugation 

and  lyophlllzed.  Following  determination  of  dry  weight,  the  percent  pro- 

25 

teln  (32")  was  determined  by  the  Lowry  reaction,  utilizing  bovine  serum 

* 

albumin  fraction  V  as  the  standard,  and  the  per.ent  carbohydrate  (681) 

* 

Sigma  Scientific  Co.;  St.  Louis,  MO. 
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as  Che  sCa.idard,  and  Che  percetiC  carbohydrace  (68X)  was  deCermlued  by  Che 
26 

AnChroue  reacClon. 

Serological  EvaluaClou  by  ELISA 

Previous  evaluaCloris  by  ImmutioelecCrophoresl  s  have  demoasCraCec  chac 

Che  reacClvlCy  of  human  sera  with  sonlcaCed  WC  resides  In  IgG  anClbody.  In 

addlClon,  lines  of  IdenClCy  are  shared  by  sonlcaCed  WC  and  BMP  wlch  a 

24 

reacclve  human  serum. 

Six  human  sera  previously  shown  co  be  reacClve  wlCh  E.  brachy  by  double 

diffusion  In  agar  and  six  sera  which  did  noC  reacC  with  E.  brachy  were 

subjected  Co  evaluaClon  by  a  modlflcadon  of  an  enzyme-linked  ImmunosorbenC 
27 

assay  (ELISA).  Briefly,  a  200  ul  allquoC  of  a  1:10  dlluClon  of  a  pre¬ 
viously  described  WC  preparation  In  60  mM  carbonate  buffer  (pH,  9.6)  was 

*  o 

added  Co  each  well  of  a  96-well  mlcrotlCer  plate  and  Incubated  at  37  C 
for  3  h.  Peripheral  rows  were  not  utilized.  The  WC  preparation  was  re- 

movec  and  each  well  was  washed  5  X  with  0.01  M  PBS  containing  0.05Z  Tween 

* 

20.  Each  well  then  received  200  ul  of  a  It  bovine  serum  albumin  ^  suspen¬ 
sion  In  60  mu  carbonate  buffer  and  Incubated  for  18  h  at  4°  C.  Following 

washing  5  X  with  PBS  Tween  20,  serial  twofold  dilutions  of  each  serum  (100 
ul)  were  added  to  Che  appropriate  wells  and  Che  plates  Incubated  for  30  min 
at  37°  C.  The  plates  were  again  washed  5  X  with  PBS  Tween  20  and  received 

* 

Dynatech  Laboratories,  Inc,;  Alexandria,  VA. 

* 

Grand  Island  Biological  Co.;  Grand  Island,  KY. 
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100  ul  of  a  1:300  dilution  of  peroxidase  conjugated  goat  antl-huraan  gamma, 
alpha  or  mu  heavy-chain  specific  serum  and  the  plates  were  Incubated  again 
at  37°  C  for  30  min.  After  again  washing  the  plates  5  X,  100  ul  of  the 
enzyme  substrate  (1  ml  of  IZ  (wt/v]  0-phenylened famine  In  absolute  methanol 
combined  with  99  ml  of  distilled  water  and  0.1  ml  of  3Z  H2O2)  was  added. 
The  plates  were  Incubated  In  the  dark  for  30  min  at  room  temperature,  the 
reactions  were  stopped  by  the  addition  of  50  ul  of  8  N  H2S0^  and  the  Inten¬ 
sity  of  color  resulting  was  determined  colorlmetrlcally  at  490  am  with  a  MR 

** 

580  Klcroellsa  Auto  Reader. 

Serum  samples  were  absolved  with  brachy  whole  cells  and  subjected  to 
the  same  ELISA  procedures.  Briefly  500  ul  of  each  undiluted  serum  was 
mixed  by  vortexlng  (30  sec)  with  a  0.2  ml  packed  volume  of  the  WC  and 
Incubated  for  1  h  at  37°  C.  The  cells  were  pelleted  by  centrifugation  at 

2,000  X  g  for  10  min  and  the  serum  supernatant  fluid  removed  and  mixed  by 

vortexlng  (30  sec)  with  0.2  ml  of  packed  WC.  Incubation  was  performed  as 
before  and  the  absorbed  serum  was  again  removed  following  centrifugation. 
The  adsorption  step  was  repeated,  as  before  for  a  '.bird  time  prior  to 

evaluation  by  the  ELISA.  Reactivity  was  determined  as  the  reciprocal  of 

the  highest  dilution  giving  an  OD  reading  0.1  greater  than  mlcrotlter  wells 
receiving  the  Identical  treatment  as  above  with  the  exception  of  receiving 
PBS  In  place  of  human  serum. 

* 

Cappel  Laboratories,  Inc.;  Cochranvl 1 le ,  PA. 

** 

Dynatech  Laboratories,  Inc. 


Preliminary  attempts  to  utilize  the  EGA  In  an  ELISA  were  not  successful 
due  to  the  failure  of  the  EGA  to  bind  to  the  alcrotlter  plate.  A  modifica¬ 
tion  to  the  conventional  procedure  was  designed  by  first  coating  the  wells 
with  rabbit  antl-ECA  serum  (1:10,  1:50  and  1:100)  In  60  mM  carbonate  buffer 
(pH,  9.6).  Other  modifications  attempted  Included  coating  the  wells  with 
bovine  serum  albumin  fraction  V  (BSA)  (Sigma  Scientific  Co.)  at  concentra¬ 
tions  of  0.5Z,  IZ,  or  2Z  In  60  mM  carbonate  buffer  or  coating  with  poly 
L-lyslne  (Sigma  Scientific  Co.)  at  concentrations  of  5  mg/ml,  1  mg/ml,  0.5 
mg/ml,  or  0.1  mg/ml  in  60  mM  carbonate  buffer.  All  plates  were  then  Incu¬ 
bated  for  3  h  at  37°  C.  Following  washing  5  X  In  PBS  with  0.05Z  Tween  20, 
each  well  received  200  ul  of  EGA  (400  ug/ml)  In  the  same  carbonate  buffer 
and  were  Incubated  for  18  h  at  4°  C.  The  ELISA  was  repeated  as  before 
utilizing  a  serum  reactive  to  brachy.  As  shown  In  Table  1  when  the 
ELISA  was  performed  utilizing  the  EGA  without  any  means  of  facilitation  of 
binding,  reactivity  was  minimal.  However,  when  wells  were  precoated  with 
antl-ECA  serum,  BSA  or  poly  L-lyslne  prior  to  Incubation  with  the  EGA, 
reactivity  was  greatly  facilitated.  As  a  control,  wells  which  had  received 
the  antl-ECA  serum  and  all  other  components  of  the  assay,  with  the  excep¬ 
tion  of  EGA,  did  not  demonstrate  appreciable  nonspecific  binding.  However, 
to  utilize  this  "sandwich"  technique  It  was  felt  that  It  would  be  necessary 
to  utilize  this  same  control  for  each  serum  to  be  tested,  which  did  not 
appear  to  be  feasible.  Based  on  this  fact,  and  that  BSA  Is  normally  used 
as  a  blocking  agent  In  the  ELISA  It  was  decided  to  utilize  BSA  (IZ)  to 
precoat  all  mlcrotlter  wells  prior  ’’o  utilizing  the  EGA  In  ELISA  proce¬ 


dures  . 
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All  clinically  characterl xed  human  serum  samples  were  evaluated  by  Che 
previously  described  ELISA  utillzlag  the  followlog  modi f 1 catloDS ; 

1.  All  serum  samples  were  diluted  1:20  lu  PBS/Tveen  and  tested  In 
dupl Icate . 

2«  A  1:600  dilution  of  affinity  purified,  peroxidase-conjugated  goat 
anCl-human  gamma,  alpha  or  mu  chain  serum  was  utilized. 

All  assays  were  run  at  Che  same  time  on  the  same  day  In  order  to  stan¬ 
dardize  Incubation  temperatures  and  buffers.  The  mlcrotlter  plates  were 
all  from  the  same  lot,  and  sufficient  antiserum,  substrate,  and  sulfuric 
acid  were  prepared  from  the  same  lots  to  be  used  for  all  assays.  The  same 
sera  were  reacted  by  ELISA  with  the  EGA.  All  steps  In  the  procedure  were 
Identical  with  the  exception  of  precoating  the  mlcrotlter  wells  with  IX  BSA 
In  60  mM  carbonate  buffer  (pH  9.6)  for  3  h  at  37®  C  and  incubating  the 
mlcrotlter  plates  for  18  h  at  4°  C  after  the  addition  of  the  EGA  (400 

ug/ml)  In  Che  same  pH  carbonate  buffer.  Statistical  analysis  was  performed 

34 

utilizing  the  c  test  for  unequal  N's.  Titers  were  expressed  as  the 
highest  dilution  which  resulted  In  an  OD  reading  0.1  greater  than  control 
wells  which  had  received  the  Identical  treatment  with  the  exception  that 
PBS  with  0.05Z  Tween  20  was  utilized  In  place  of  the  human  sera. 

Serum  samples  were  obtained  prior  to  therapy  and  additional  samples 
were  obtained  three-four  years  following  completion  of  periodontal  therapy 
on  selected  patients.  Of  the  total  patient  population,  13  of  the  35 
healthy  subjects,  41  of  the  49  juvenile  periodontitis  subjects,  and  38  of 
the  55  rapidly  progressive  periodontitis  patients  provided  serum  samples 
'^hree-four  years  following  completion  of  therapy.  None  of  the  adult  perlo- 


dofitltls  patients  provided  post-treatment  serum  samples. 


All  patients 


liicluded  111  this  study  were  clluically  classified  as  wel  1-mal  utaloed . 


RESULTS 


The  reactivity  of  serum  samples  with  the  WC  and  the  EGA  of  E.  brachy  Is 


demonstrated  In  Tables  2  and  3.  As  can  be  seen  when  the  ELISA  was  per¬ 


formed  utilizing  antl-heavy  chain  specific  serum,  the  majority  of  reactiv¬ 


ity  with  the  bacterial  whole  cells  of  brachy  resided  with  IgG  with  only 


minimal  reactivity  detected  with  IgM  and  no  reactivity  with  IgA  (Table  2). 


When  the  ELISA  was  repeated  utilizing  the  EGA,  all  detectable  reactivity 


resided  with  IgG  and  this  reactivity  was  greatly  reduced  by  prior  adsorp¬ 


tion  of  these  serum  samples  3  X  with  E.  brachy  whole  cells  (Table  3). 


Prior  adsorption  of  reactive  sera  3  X  with  E.  brachy  whole  cells  reduced 


titers  of  from  4  to  5  dilutions  with  the  WG  preparation  (Table  2)  and  from 


3  to  6  dilutions  with  the  EGA  (Table  3). 


The  healthy  subjects  were  comprised  of  36  subjects  which  had  been  found 


to  be  free  of  any  clinical  or  radiographic  signs  of  periodontal  disease 


(HS).  Table  4  presents  the  data  obtained  when  these  sera  were  reacted  by 


ELISA  with  E.  brachy  whole  cell  preparations  and  with  the  EGA.  Serum 


samples  were  obtained  from  selected  patients  three-four  years  post-lnltlal 


examination  and  are  represented  as  post-treatment  results.  A  total  of  44 


patients  had  been  classified  as  adult  periodontitis  patients  (AP)  based  on 


clinical  and  radiograph  examinations.  Serum  samples  were  obtained  from 


these  patients  prior  to  the  Initiation  of  any  therapy.  However,  no  post¬ 


treatment  sera  were  available  for  this  group  of  patients.  Table  4  presents 


the  data  obtained  when  these  sera  were  reacted  by  ELISA  with  the  E.  brachv 
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WC  preparation  and  with  the  EGA.  A  total  of  49  patients  had  been  classi¬ 
fied  as  Juvenile  periodontitis  patients  (JP)  based  on  clinical  and  radio- 
graphic  findings.  Serum  samples  were  obtained  from  these  patients  prior  to 
the  Initiation  of  any  therapy.  Serum  samples  were  also  obtained  from  se¬ 
lected  patients  3-4  years  following  completion  of  therapy.  These  selected 
patients  were  classified  as  well-maintained,  having  responded  favorably  to 
the  periodontal  therapy  rendered.  Table  4  represents  the  data  obtained 
when  these  sera  were  reacted  by  ELISA  with  the  E.  brachy  WC  preparation  and 
with  the  EGA.  A  total  of  55  patients  had  been  classified  as  rapidly  pro¬ 
gressive  periodontitis  patients  (RP)  based  on  clinical  and  radiographic 
findings.  Serum  samples  were  obtained  from  these  patients  prior  to  the 
Initiation  of  any  therapy.  Serum  samples  were  also  obtained  from  selected 
patients  3-4  years  following  completion  of  therapy.  These  selected  pa¬ 
tients  were  classified  as  well-maintained,  having  reapooded  favorably  to 
the  periodontal  therapy  rendered.  Table  4  represents  the  data  obtained 
when  these  sera  were  reacted  by  ELISA  with  the  E.  brachy  WC  preparation  and 
with  the  EGA.  In  all  groups  tested,  the  mean  OD  obtained  when  sera  were 
reacted  with  the  WC  preparation  was  higher  than  the  mean  OD  obtained  when 
sera  were  reacted  with  the  EGA.  However,  these  differences  were  not  sta¬ 
tistically  significant  (p  >  .05). 

When  the  OD  readings  obtained  when  sera  from  periodontal  disease  groups 
were  reacted  with  the  WC  preparation  was  compared  with  the  healthy  sub¬ 
jects,  a  definite  trend  was  observed.  Reactivity  of  sera  obtained  from 
both  the  AP  patients  and  JP  patients  were  not  significantly  g-.eater  from  HS 
(P  >  .05)  (Table  5).  However,  reactivity  of  RP  patient  sera  was  signifi¬ 
cantly  greater  from  these  same  HS  sera  (P  <  .01). 
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When  Che  reacclvlcy,  based  on  Che  OD  readings  obcalned  vhen  sera  were 
reacCed  vlch  Che  ECA,  observed  In  Che  various  disease  groups  was  coapared 
wlch  Che  healchy  subjeccs,  che  same  crend  was  observed.  ReacClvlCy  of  sera 
obcalned  from  boCh  Che  AP  paclencs  and  JP  paClenCs  was  noc  slgnl  f  IcanCly 
dlfferenC  from  HS  (P  >  .05)  (Table  6).  Reacclvlcy  of  RP  pacleoc  sera  was 
slgnlf IcanCly  dlfferenC  from  chese  same  RS  sera  (P  <  .001). 

The  effecc  of  clinically  successful  cherapy  on  che  level  of  dececcable 
antibody  to  WC  and  ECA  was  determined.  A  total  of  38  sera  from  RP  patients 
harvested  prior  to  therapy  and  three-four  years  after  therapy  were  uti¬ 
lized.  Statistical  analysis  revealed  no  significant  differences  in  detect¬ 
able  antibody  level  reactive  with  either  WC  or  ECA  following  successful 
therapy  (Table  7). 

DISCUSSION 

This  study  was  designed  to  evaluate  human  systemic  antibody  reactive 
with  antigens  of  brachy  and  to  determine  the  effect  of  clinically  suc¬ 
cessful  periodontal  therapy  on  antibody  levels.  Attempts  to  correlate 
human  antibody  titers  reactive  to  various  perlodontopathogens  has  been 

accomplished  wlch  sera  obtained  from  patients  characterized  by  .Isease 
23 

state.  The  concept  under  Investigation  Is  that.  If  a  particular  perlo- 
dontopathogen  Is  readily  Isolated  from  the  subgingival  mlcroflcra  associ¬ 
ated  with  the  diseased  site,  then  antigenic  stimulation  should  result  In 
circulating  specific  antibody  reactive  with  these  particular  microorgan¬ 
isms.  Based  on  this  concept  and  guided  by  the  Information  obtained  from 
cultural  studies  of  the  bacterial  plaque  associated  with  various  disease 
states,  an  attempt  was  made  to  correlate  systemic  a  .oody  titers  reactive 


with  the  WC  and  EGA  of  brachy  by  an  ELISA  using  a  conjugated  anti-gamma 
chain  serun.  When  serua  saaples  obtained  from  clinically  characterized 
patients  prior  to  any  periodontal  treatment  were  reacted  with  the  WC  of  E. 
brachy ,  significantly  higher  titers  were  observed  in  RP  patients  as  com¬ 
pared  to  HS  patients  (p  <  .01).  This  was  not  observed  with  sera  obtained 
from  jp  or  AP  patients  (P  >  .05)  (Table  5).  When  this  procedure  was  re¬ 
peated  by  reacting  human  sera  with  BSA  coated  wells  containing  tie  EGA,  the 
RP  patients  again  demonstrated  higher  titers  of  reactive  IgG  antibody  than 
did  HS  patients  (P  <  .001),  but  this  was  not  observed  for  JP  or  AP  patients 
(P  >  .05)  (Table  6).  When  these  pretreatment  values  obtained  with  RP 
patient  sera  were  compared  to  the  values  observed  In  these  same  patients' 
Svv'a  obtained  three-four  years  following  therapy,  there  was  no  significant 
difference  In  these  titers  either  to  the  WC  or  EGA  of  E.  brachy  (P  >  .05) 
(Table  7).  When  compared  to  the  cultural  data  of  the  cultlvablllty  of  E. 
brachy  from  severe  periodontitis,  these  findings  tend  to  support  the  pos¬ 
sible  significance  of  the  Increased  frequency  of  Isolation  in  cultural 
studies  of  the  subgingival  microflora  observed  In  severe  periodontitis.^^ 
Additionally,  the  Identification  of  the  major  antigenic  nature  of  the  EGA 
of  E.  brachy,  as  Identified  In  this  study,  further  supports  the  possible 
Importance  of  this  material  especially  In  light  of  the  previously  demon- 

t 

strated  £n  vitro  osteolytic  activity  of  the  ECA.  The  molecular  weight  of 
EGA  Is  such  (approximately  170,000  Daltons)  that  one  might  expect  It  to 

penetrate  the  junctional  epithelium  as  has  been  demonstrated  by  other 

28*30  31 

bacterial  materials,  especially  In  the  presence  of  hyaluronldase ,  ‘ 

the  relative  concentrations  of  which  have  been  shown  to  Increase  In  glngl- 

32 

val  fluid  with  an  Increasing  gingival  Index. 
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When  compared  to  the  cultural  data  of  the  cultlvabll Itj  of  E.  brachy 

from  severe  periodontitis,^^  the  increased  titers  detected  support  the 

significance  of  this  microorganism  and  the  reactivity  with  the  purified  ECA 

suggest  a  role  for  this  substance  In  the  disease  process.  Our  failure  to 

detect  increased  titers  of  antibody  In  AP  patients  does  not  correlate  with 

the  cultural  data  of  moderate  periodontitis.^^  This  failure  of  correlation 

may  be  due  In  part  to  the  severity  of  the  disease  In  the  patient  group  we 

evaluated  versus  the  group  from  which  cultural  data  was  obtained.  Finally, 

when  these  data  are  added  to  previous  studies,  some  of  which  have  charac- 

33  23 

terlzed  the  humoral  response  of  locally  produced,  systemic  antibody,  or 
salivary  Immunoglobulin  levels^  reactive  with  suspected  perlodontopatho- 
gens  In  various  periodontal  diseases,  our  ability  to  begin  to  understand 
the  complex  host  response  in  the  Immunopathology  of  periodontal  diseases 
may  be  enhanced. 
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Table  1 

ELISA  Uclllrlag  Antl-ECA,  Bovine  Serum  Albumin  Fraction  V  or  Poly  L-Lyalne 
to  Facilitate  Blading  of  ECA 


Pre-coatlug  Treatment 


Titer  Obtained 


No  pre-coating 

1:20 

Antl-ECA 

1:10 

1:1280 

Anti -ECA 

1:50 

1:1280 

Antl-ECA 

1:100 

1 :640 

BSA  21 

1:1280 

3SA  IX 

1:1280 

BSA  0.5Z 

1 : 320 

Poly  L-lyalne  5  mg/ml 

1:1280 

Poly  L-lyslne  1  mg/ml 

1:320 

Poly  L-lyslae  0.5  mg/ml 

1:160 

Poly  L-lyslne  0.1  mg/ml 

1  :40 

he  h 
'ells 
1q  p 


I 


Table  3 


ELISA  Titers 
Antiserum* 

Obtained  With  the  EGA  of 

E.  brachy  and 

Heavy  Chain  Specific 

Reactive 

Titer  With 

Titer  With 

Titer  With 

Sera 

Anti -gamma 

Anti -mu 

Anti-alpha 

1 

7  (2)** 

0 

0 

11 

6  (2) 

0 

0 

14 

5  (0) 

0 

0 

108 

7  (1) 

0 

0 

111 

6  (2) 

0 

0 

114 

6  (3) 

0 

0 

Noureactlve 

Sera 

4 

1  (0) 

0 

0 

101 

1  (0) 

0 

0 

102 

1  (0) 

0 

0 

107 

1  (0) 

0 

0 

116 

1  (0) 

0 

0 

121 

2  (0) 

0 

0 

Highest  serum  dllutlou  resulting  In  aa  OD  reading  greater  than  0.1  when 
compared  with  control  after  transforming  the  results  from  Geometric 
Progressions  to  Arithmetic  Progressions  (1:10  ■  1,  1:20  ■  2,  1:40  ■  3, 
etc.) . 


b 


Titers  obtained  using  the  same  serum  samples  which  had  been  adsorbed  3  X 
with  E.  brachy  whole  cells. 
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Table  4 

ELISA  Results  Representing  the  OD  Obtained  When  1:20  Dilutions  of  Clin¬ 
ically  Characterized  Sera  Were  Reacted  With  the  WC  and  ECA  of  brachy 


Patient 

Population 


OD  With  WC 
Preparation*’ 


OD  With  ECA 
Preparation 


HS  Pretreatment 

0.353  (0.171) 

0.280  (0.152) 

N  -  36 

HS  Post-treatment 

0.296  (0.146) 

0.310  (0.229) 

N  -  13 

AP  Pretreatment 

0.361  (0.199) 

0.304  (0.181) 

N  -  44 

AP  Post-treatment 

b. 

b. 

N  -  0 

JP  Pretreatment 

0.371  (0.149) 

0.315  (0.137) 

N  -  49 

JP  Post-treatment 

0.351  (0.112) 

0.304  (0.118) 

N  -  41 

AP  Pretreatment 

0.696  (0.235) 

0.606  (0.210) 

N  -  55 

RP  Post-treatment 

0.716  (0.256) 

0.607  (0.221) 

N  -  38 

28 


Table  3 

OD  Obtalued  by  ELISA  by  ReaccloD  of  PretreaCment  Patient  Sera  With  the  WC 
Preparation  of  E.  brachy 


patient 

OD  Reading 

Level  of 

Classification 

Mean  +  SD 

T  Value 

Slgnl f Icance 

HS 

0.353 

N  -  36 

+  0.171 

AP 

0.361 

0.1897** 

NS* 

N  -  44 

+  0.199 

JP 

0.371 

0.5092*^ 

NS 

N  -  49 

+  0.149 

RP 

0.696 

7.5362** 

P  <  .01 

N  -  55 

+  0.235 

*  NS  »  not  significant,  p  >  ,05 


Degrees  of  freedom  -  78 
Degrees  of  freedom  ■  83 
Degrees  of  freedom  «  89 


Table  7 

OD  ObCalaed  by  ELISA  by  Reacclag  PrecreatmetiC  and  PoBt-TreaCmeuC  RP  Sera 
With  the  WC  and  ECA  Preparations  of  E.  brachy 


E.  brachy  Preparation 

Patient 

Classification 

OD  Reading 

Mean  SD  T  Value 

Level  of 
Slgnl f Icance 

pretreataent  WC 

0.675 

1 

N  -  38 

+  0.224 

Post-Treatment  WC 

0.716 

W 

N  -  38 

+  0.256 

0.7182 

NS® 

Pretreatment  ECA 

0.589 

N  -  38 

+  0.203 

Post-Treatment  ECA 

0.607 

N  -  38 

+  0.221 

0.3719*^ 

NS 

NS  -  not  significant,  P  >  .05 
Degrees  of  freedom  -  74 
Degrees  of  freedom  ••  74 


END 
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